[Changes in the antioxidant properties of substituted phenol polydisulfides during interaction with human serum albumin].
Gallic acid polydisulfide and poly(2-aminodisulfide-4-nitrophenol) in aqueous solutions were shown to form polycomplexes with human serum albumin. This process was accompanied by considerable changes in the spectrum of protein circular dichroism recorded in distilled water in the far UV range at 20 degrees C. Complex formation between human serum albumin and polydisulfides was followed by a marked decrease in the content of alpha-helices and increase in the count of antiparallel beta-structures in the protein. Stable complexes containing 1.5, 2.8, and 7.7 poly(2-aminodisulfide-4-nitrophenol) molecules per human serum albumin molecule were formed in bicarbonate buffer (pH 9.0). In these complexes, the secondary protein structure underwent changes similar to those in polycomplexes of human serum albumin and polydisulfides. Gallic acid polydisulfide and poly(2-aminodisulfide-4-nitrophenol) inhibited the catalase-induced degradation of 50 mM H2O2. Complexes of human serum albumin and poly(2-aminodisulfide-4-nitrophenol) increased the catalytic activity and operational stability of catalase 1.5 and 4-7-fold, respectively. This was characterized by the effective reaction rate constant (kin, s-1). Our results indicate that complexes of human serum albumin and substituted phenol polydisulfides act as potent protectors and activators of catalase during enzymatic degradation of H2O2 at high concentrations.